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Ll: Entry 3 of 7 



File: USPT 



Mar 20, 



2001 



DOCUMENT- IDENTIFIER: US 6203997 Bl 

TITLE: Quantitation of analytes in whole blood 



Brief Summary Paragraph Right (3) : 

"Sepsis" is defined as a pathological condition of the body resulting from the 
presence of infectious microorganisms, which clinically manifests as one or more of 
the following sequelae: pyrexia, hypotension, hypoxemia, tachycardia, hypothermia, 
neutrophilia, and neutropenia. 

Brief Summary Paragraph Right (19) : 

The preselected analyte may be selected from any of a number of substances, 
proteins, and other macromolecules present in blood, such as infectious 
microorganisms, their toxic products, inflammatory mediators, hormones, acute phase 
proteins, toxins, drugs of abuse, markers of cardiac muscle damage, therapeutic 
drugs, cytokines, chemokines, etc. For example, the extent of sepsis or stage of 
infection in a human or animal patient may be determined by quantitating 
sepsis-associated markers, such as antigens of Gram-negative bacteria, Gram-positive 
bacteria, viruses, fungi, or inflammatory mediators such as tumor necrosis factor 
(TNF) , interleukin-1 . interleukin-6 , interleukin-8 (IL-8) . interferons and 
transforming growth factor .beta. (TGF- . beta . ) . Hormones may include thyroid 
hormones and human chorionic gonadotropin. Therapeutic drugs may include digoxin and 
theophylline. Drugs of abuse may include heroin and cocaine. Markers of cardiac 
damage may include myoglobin, troponin, and myosin light chain. 



10 . The method of claim 9 wherein said inflammatory mediator is selected from the 
group consisting of tumor necrosis factor, interleukin-1, interleukin-6, 
interleukin-8 , interferon, and transforming growth factor .beta. . 



CLAIMS : 



14. The diagnostic kit of claim 13 wherein said inflammatory mediator is selected 
from the group consisting of tumor necrosis factor, interleukin-1, interleukin-6, 
interleukin-8 , interferon, and transforming growth factor .beta. . 
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Ll: Entry 4 of 7 



File: USPT 



Feb 20, 2001 



DOCUMENT- IDENTIFIER: US 6190872 Bl 

TITLE: Method for identifying and monitoring patients at risk for systemic 
inflammatory conditions and apparatus for use in this method 



Brief Summary Paragraph Right (1) : 

Physiologic insults triggering the onset of systemic inflammatory conditions 
including sepsis, Adult Respiratory Distress Syndrome (ARDS) , Systemic Inflammatory 
Response Syndrome (SIRS) and Multiple Organ Dysfunction Syndrome (MODS) have been 
identified to include infection and its systemic effects, shock, trauma, inhalation 
injury, pancreatitis, hypertransfusion, drug overdose, and near-drowning among 
others. The host response manifested in each of these insults includes increased 
capillary permeability, organ failure, and death. The mechanism of the response 
involves diffuse pathologic activation of inflammatory mediators including, but not 
limited to, endotoxin, leukotrienes B.sub.4, C.sub.4, D.sub.4 and E.sub.4, 
prostacyclin and thromboxane A. sub. 2, activated granulocytes and complement 
components C3a and C5a, tumor necrosis factor, interleukin-1 , interleukin-6 , 
interleukin-8 , and other cytokines, neutrophil elastase, platelet activating factor, 
nitric oxide, and oxide radicals. 

Detailed Description Paragraph Right (2) : 

It is believed that systemic inflammatory conditions, particularly ARDS, SIRS and 
MODS, are the result of a severe generalized autodestructive inflammation. ARES is 
manifested clinically by hypoxemia, hypocapnia, diffuse infiltrates on chest 
roentgenogram and normal or low left ventricular filling pressures. Circulating 
prostaglandins, activated complement and abnormal intravascular aggregation of 
neutrophils have been implicated as possible mediators of ARDS. Slotman et al . , Arch 
Surg. 121:271-274, 1986. Thromboxane B.sub.2 (TxB) , prostaglandin 6-keto-Fl . alpha . 
(PGI) , activated complement components C3a and C5a, and granulocyte aggregation (GA) 
were found to be significantly elevated in all critically ill patients as compared 
to normal controls. For patients with ARDS the ratios of TxB/PGI and C3a/C5a also 
were significantly greater than controls. Differences between patients with and 
without ARDS in this study, however, were significant only for increased GA and 
plasma C3a in ARDS. 

Detailed Description Paragraph Right (7) : 

In addition, a method is provided to monitor changes in selected physiologic 
parameters in patients to evaluate a treatment of a systemic inflammatory condition 
which comprises determining selected physiologic parameters of a patient; generating 
a SMART profile for the patient from the determined physiologic parameters; 
monitoring changes in selected physiologic parameters from said profile in a 
response to a treatment; and comparing the changes in the proliic wiLL cm 
established control profile to monitor the treatment of patients at risk of 
developing a systemic inflammatory condition based on the comparison. For purposes 
of this invention, a "control profile" can either be generated from a data base 
containing mean values for the measured physiologic parameters from a population of 
patients with similar conditions and/or injuries or profiles of changing parameters 
associated with a similar condition and/or injury, or can be generated from the same 
patient to compare and monitor changes in the measured physiologic parameters over 
time. The SMART profile of the present invention is generated in the following 
manner. Selected physiologic parameters, which for the purposes of this invention 
includes at least the following physiologic parameters: physical examination, vital 
signs, hemodynamic measurements and calculations, clinical laboratory tests, 
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concentrations of acute inflammatory response mediators, and endotoxin levels, are 
determined in a patient. In a preferred embodiment, levels of prostaglandin 6-keto 
Fl. alpha. (PGI) (the stable metabolite of prostacyclin), thromboxane B.sub.2 (TxB) 
(the stable metabolite of thromboxane A. sub. 2), leukotrienes B.sub.4, C.sub.4, 
D.sub.4 and E.sub.4, interleukin-1 . beta . , interleukin-6, interleukin-8 , tumor 
necrosis factor, neutrophil elastase, complement components C3 and C5a, platelet 
activating factor, nitric oxide metabolites and endotoxin levels are determined in a 
biological sample obtained from a patient at baseline and daily thereafter. As one 
of skill in the art will appreciate upon this disclosure, as other significant 
inflammatory response mediators are identified, they can also be measured and 
incorporated into the database as part of the SMART profile. Examples of biological 
samples include, but are not limited to, blood, plasma, serum, urine, 
bronchioalveolar lavage, sputum, and cerebrospinal fluid. 

Detailed Description Paragraph Right (37) : 

The purpose of this study was to demonstrate the ability of the SMART method to 
identify interactions among physiologic parameters, standard hospital laboratory 
tests, patient demographics, and circulating cytokine levels that predict continuous 
and dichotomous dependent clinical variables in advance in individual patients with 
severe sepsis and septic shock. Patients (n=303) with severe sepsis or septic shock 
were entered into the placebo arm of a multi-institutional clinical trial. The 
patients were randomly divided into a model -building training cohort (n=200) and a 
prospective validation or predictive cohort (n=103) . Demographics, including sex, 
race, age, admitting service (surgery or non-surgical) , and co-morbidities were 
recorded at baseline for each patient. At baseline and on days 1 through 7, 14, 21, 
and 28, the physiologic parameters and hospital laboratory tests listed on Table 1 
were recorded. In addition, at baseline and on days 1, 2, 3, and 4 plasma 
concentrations of interleukin-6 (IL-6) , interleukin-8 (IL-8) , and granulocyte colony 
stimulating factor (GCSF) were measured by EL ISA using commercially available kits 
and standard ELISA methodology. 

CLAIMS : 

1. A method of identifying a patient at risk for developing a selected systemic 
inflammatory condition prior to development of signs and symptoms which are 
diagnostic of the selected systemic inflammatory condition comprising; 

a) measuring selected physiological parameters in the patient, wherein measured 
selected physiologic parameters comprise physical examination, vital signs, 
hemodynamic measurements and calculations, clinical laboratory tests and 
concentrations of acute inflammatory response mediators, wherein said acute 
inflammatory response mediators comprise prostaglandin 6-keto Fl. alpha., thromboxane 
B.sub.2, leukotrienes B.sub.4, C.sub.4, D.sub.4 and E.sub.4, interleukin l.beta., 
interleukin-6, interleukin-8 , tumor necrosis factor, neutrophil elastase-, 
complements C3a and C5a, platelet activating factor, nitric oxide metabolites and 
endotoxin levels; 

b) producing a systemic mediators-associated response test profile for the patient, 
wherein said systemic mediators-associated response test profile comprises the 
physiological parameters set forth in step (a) ; and 

c) comparing said profile with an established control profile to identify the 
patient as being at risk for developing a selected systemic inflammatory condition 

p2fior tC development Of sicjIlS Hlld c^nfnmc whirli ar**a rH pnnn.Qf i c o "F t~.h r selected 

systemic inflammatory condition wherein the systemic inflammatory condition is 
selected from a group consisting of Adult Respiratory Distress Syndrome, Systemic 
Inflammatory Response Syndrome, sepsis, Multiple Organ Dysfunction Syndrome, single 
organ dysfunction, shock, transplant rejection, cancer and trauma. 

2 . A method of identifying a patient at risk for developing a selected systemic 
inflammatory condition prior to development of signs and symptoms which are 
diagnostic of the selected systemic inflammatory condition comprising: 

a) measuring selected physiological parameters in the patient, wherein measured 
selected, physiologic parameters comprise physical examination, vital signs, 
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hemodynamic measurements and calculations, clinical laboratory tests and 
concentrations of acute inflammatory response mediators, wherein said acute 
inflammatory response mediators comprise prostaglandin 6-keto Fl. alpha., thromboxane 
B.sub.2, leukotrienes B.sub.4, C.sub.4, D.sub.4 and E.sub.4, interleukin l.beta., 
interleukin-6, interleukin-8 , tumor necrosis factor, neutrophil elastase, 
complements C3a and C5a, platelet activating factor, nitric oxide metabolites and 
endotoxin levels; 

b) producing a systemic mediators -associated response test profile for the patient, 
wherein said systemic mediators-associated response test profile comprises the 
physiological parameters as set forth in step (a) ; and 

c) comparing said profile with an established control profile to identify the 
patient as being at risk for developing a selected systemic inflammatory condition 
prior to development of signs and symptoms which are diagnostic of the selected 
systemic inflammatory condition wherein the systemic inflammatory condition is 
selected from a group consisting of Adult Respiratory Distress Syndrome, Systemic 
Inflammatory Response Syndrome, sepsis, Multiple Organ Dysfunction Syndrome, single 
organ dysfunction, shock, transplant rejection, cancer and trauma, wherein 
concentrations at acute inflammatory response mediators are measured simultaneously 
via enzyme linked immunosorbent assays in a multiple analysis grid for grouped 
independent enzyme linked immunosorbent assays comprising: 

an antibody grid; 

a reagent grid placed on top of said antibody grid; and 
an injection grid placed on top of said reagent grid. 

3. A method of quantitatively predicting selected physiological parameters in a 
patient having or at risk for a selected systemic inflammatory condition comprising: 

a) measuring selected physiological parameters in said patient, wherein measured 
selected physiologic parameters comprise physical examination, vital signs, 
hemodynamic measurements and calculations, clinical laboratory tests and 
concentrations of acute inflammatory response mediators, wherein said acute 
inflammatory response mediators comprise prostaglandin 6keto Fl. alpha., thromboxane 
B.sub.2, leukotrienes B.sub.4, C.sub.4, D.sub.4 and E.sub.4, interleukin- 1 . beta . , 
interleukin-6, interleukin-8 , tumor necrosis factor, neutrophil elastase, 
complements C3a and C5a, platelet activating factor, nitric oxide metabolites and 
endotoxin levels; 

b) producing a systemic mediators-associated response test profile for said patient, 
wherein said systemic mediators -associated response- test profile comprises the 
physiological parameters as set forth in step (a) ; and 

c) comparing said profile with an established control profile from multiple patients 
with systemic inflammatory disease so that selected physiological parameters in said 
patient having or at risk for a selected systemic inflammatory condition are 
determined wherein the selected systemic inflammatory condition is selected from a 
group consisting of Adult Respiratory Distress Syndrome, Systemic Inflammatory 
Response Syndrome, sepsis, Multiple Organ Dysfunction Syndrome, single organ 
dysfunction, shock, cl aiispicmL rejection, cancer end trauma. . 

4. A method of quantitatively predicting selected physiological parameters in a 
patient having or at risk for a selected systemic inflammatory condition comprising: 



a) measuring selected physiological parameters in said patient, wherein measured 
selected physiologic parameters comprise physical examination, vital signs, 
hemodynamic measurements and calculations, clinical laboratory tests and 
concentrations of acute inflammatory response mediators, wherein said acute 
inflammatory response mediators comprise prostaglandin 6-keto Fl. alpha., thromboxane 
B.sub.2, leukotrienes B.sub.4, C.sub.4, D.sub.4 and E.sub.4, interleukin l.beta., 
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interleukin-6, interleukin-8 , tumor necrosis factor, neutrophil elastase, 
complements C3a and C5a, platelet activating factor, nitric oxide metabolites and 
endotoxin levels; 

b) producing a systemic mediators -associated response test profile for said patient, 
wherein said systemic mediators-associated response test profile comprises the 
physiological parameters as set forth in step (a) ; and 

c) comparing said profile with an established control profile from multiple patients 
with systemic inflammatory disease so that selected physiological parameters in said 
patient having or at risk for a selected systemic inflammatory condition are 
determined wherein the selected systemic inflammatory condition is selected from a 
group consisting of Adult Respiratory Distress Syndrome, Systemic Inflammatory 
Response Syndrome, sepsis, Multiple Organ Dysfunction Syndrome, single organ 
dysfunction, shock, transplant rejection, cancer and trauma, wherein concentrations 
of acute inflammatory response mediators are measured simultaneously via enzyme 
linked immunosorbent assays in a multiple analysis grid for grouped independent 
enzyme linked immunosorbent assays comprising; 

an antibody grid; 

a reagent grid placed on top of said antibody grid; and 
an injection grid placed on top of said reagent grid. 

5. A method of monitoring changes in selected physiological parameters in a patient 
to assess a treatment of a systemic inflammatory condition comprising: 

a) measuring selected physiologic parameters in a patient, wherein measured selected 
physiologic parameters comprise physical examination, vital signs, hemodynamic 
measurements and calculations, clinical laboratory tests and concentrations of acute 
inflammatory response mediators, wherein said acute inflammatory response mediators 
comprise prostaglandin 6keto Fl. alpha., thromboxane B.sub.2, leukotrienes B.sub.4, 
C.sub.4, D.sub.4 and E.sub.4, interleukin l.beta., interleukin-6, interleukin-8 , 
tumor necrosis factor, neutrophil elastase, complements C3a and C5a, platelet 
activating factor, nitric oxide metabolites and endotoxin levels; 

b) producing a systemic mediators-associated response test profile for the patient, 
wherein said systemic mediators -associated response test profile comprises the 
physiological parameters as set forth in step (a) ; 

c) monitoring changes in the measurements in said profile; and 

d) comparing changes in said profile with an established control profile to monitor 
treatment of a systemic inflammatory condition wherein the systemic inflammatory 
condition is selected from a group consisting of Adult Respiratory Distress 
Syndrome, Systemic Inflammatory Response Syndrome, sepsis, Multiple Organ 
Dysfunction Syndrome, single organ dysfunction, shock, transplant rejection, cancer 
and trauma. 



6. A method of Monitoring changes in selected physiological parameters in a patient 

to assess a treatment of a systemic inflammatory condition comprising: 

~ ) m f"^ J2 VI ~! >_> CT "r!* 1 ^^**-*^^ "^""i /-i wavamol-Qrc A-n a nat*-i cinl- ujVioroi n mora on>-<=>H arhpH 
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physiologic parameters comprise physical examination, vital signs, hemodynamic 
measurements and calculations, clinical laboratory tests and concentrations of acute 
inflammatory response mediators, wherein said acute inflammatory response mediators 
comprise prostaglandin 6-keto Fl. alpha., thromboxane B.sub.2, leukotrienes B.sub.4, 
C.sub.4, D.sub.4 and E.sub.4, interleukin l.beta., interleukin-6, interleukin-8 , 
tumor necrosis factor, neutrophil elastase, complements C3a and C5a, platelet 
activating factor, nitric oxide metabolites and endotoxin levels; 

b) producing a systemic mediators-associated response test profile for the patient, 
wherein said systemic mediators-associated response test profile comprises the 
physiological parameters as set forth in step (a) ; 
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c) monitoring changes in the measurements in said profile; and 

d) comparing changes in said profile with an established control profile to monitor 
treatment of a systemic inflammatory condition wherein the systemic inflammatory 
condition is selected from a group consisting of Adult Respiratory Distress 
Syndrome, Systemic Inflammatory Response Syndrome, sepsis, Multiple Organ 
Dysfunction Syndrome, single organ dysfunction, shock, transplant rejection, cancer 
and trauma, wherein concentrations of acute inflammatory response mediators are 
measured simultaneously via enzyme linked immunosorbent assays in a multiple 
analysis grid for grouped independent enzyme linked immunosorbent assays comprising 
wherein the enzyme linked immunosorbent assays are performed using a multiple 
analysis grid for grouped independent enzyme linked immunosorbent assays comprising: 



(a) an antibody grid; 

(b) a reagent grid placed on top of said antibody grid; and 

(c) an injection grid placed on top of said reagent grid. 



